Structure-function correlations of human pituitary gonadotroph adenomas in vitro.
Two pituitary gonadotroph adenomas were studied in vitro to characterize structure-function correlations. Both tumors were from men, aged 63 and 69 years, who had elevated blood levels of follicle-stimulating hormone (FSH) and normal blood luteinizing hormone (LH) and testosterone values. The surgically resected adenomas contained diffuse immunohistochemical positivity for beta-FSH, beta-LH, and alpha-subunit of glycoprotein hormones; by electron microscopy they were composed of well-differentiated gonadotrophs. In vitro, both tumors released FSH, LH, and alpha-subunit. Morphometric studies were performed on surgically resected and cultured adenoma cells. Compared with the surgical specimens, the cultured cells had decreased cytoplasmic volume densities of endoplasmic reticulum and Golgi apparatus and slightly increased cytoplasmic volume densities of secretory granules. Incubation with gonadotropin-releasing hormone (GnRH) for 2 and 24 hours increased FSH, LH, and alpha-subunit release by both tumors; morphometry after 2 consecutive days of exposure confirmed significant increases in cytoplasmic volume densities of endoplasmic reticulum and Golgi regions and marked decreases in that of secretory granules. There was no significant change in cell size, nuclear/cytoplasmic ratio, or secretory granule diameter. The two tumors differed in their response to gonadal steroids. Estradiol, testosterone, and progesterone stimulated release of FSH, LH, and alpha-subunit by one tumor and the morphologic changes paralleled the biochemical response; addition of testosterone suppressed the secretory and morphologic response to GnRH. The other tumor showed no significant response to estradiol or testosterone and addition of these steroids did not alter the response to GnRH. The results are consistent with the interpretation that GnRH stimulates not only release but also synthesis of gonadotropins by gonadotroph adenomas of men. The data also indicate variable sensitivity of these tumors to gonadal steroids with paradoxical stimulation alone and inhibition of response to GnRH. The structural changes correlate with the hormone release response in vitro.